Cosmological simulations of galaxy formation:
a multi- scale effort
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Painting galaxies onto haloes

Halo occupation models Semi-analytic
(abundance matching) models



Galaxy surveys
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Credit: Mark Vogelsberger

SINS /zC—-SINF
AO Survey
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APOSTLE

Credit: Mike Boylan-Kolchin & James Bullock
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Alternatives to cold dark matter




Next: Near field cosmology
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Challenges to the Lambda Cold Dark Matter model

.

NGC 1052 DF2 (dark matter free galaxy)

S. Danieli, P. van dokkum (Dragonfly)
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Discovery
Space

w
FIREbOX

x
qQ°

e ¢
- <&
Large Volumes

®

~
-
O
o
=
O
V)
Q
-
v
v
.
>3

*HRE-_hox ® FIRE (Hopkins+14) *

W llustns (Vogelsberger+14) ® MassiveFIRE (Feldmann+16)
& MassiveBlack Il (Khandai+14) @ Latte (Wetzel+16)

® EAGLE (Schaye+15) <4 Ens (Guedes+11)

® OWLS (Schaye+10) A Feldmann+11

® MUFASA (Dave+16) Agertz & Kravtsov 15

® MAGICC (Stinson+13) ¥ VELA (Ceverino+14)
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Moreno et al. (in prep)

Dark matter free galaxies in FIREBox (with LCDM)
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Next: ISM-CGM
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Next: AGN Accretion & Feedback







